THT AR



ATty N

Powder Metallurgy Technology

ISSN 1001-3784

$137 %

BE T etz 0T
*  HPERHRIEXFEITIRAT
*  PERE S CEEERIFERAT

AR (RF 186 H))

2019 8 B

AN 5 b Bk B E T IR, < e T Rk FY B R I 45 1k RE AT
....................................................................... T W, BREm B

58 i R T A A X AR 0 /4 5 6 DR 2 SR B 1) 5

B, ENAE, TH (248)

IS Nb FBE 255 FEXT ZeN Ry R IR RE BRI e RIUFTR (255)

T~ SCHARAE YU 4 S 4 BURL 1K) B8 45 K 5h 77 43 1
.............................................................................. sk, TRIRE AVET

S, & (243)

(259)

FGHO6 B3 M3 A et < S A0 W 5 2% (K T SEALINT J= 431 i 7 7
....................................................................... Twelg, B A, A, FF
BN Al MoS, Xif B A4 e B8 52 2 453 1 e F) R 1

(264)

....................................................................... VRE B, kiR, /AL,

% (273)

H R

=l

HH

i3
H.|.

H-

EtEmE

Wiz
Pl

DT

1 (DIERPEHE AR

g
Fedk st

AL
RS
A
53717
T
et
B

]
]
OB B
%

oo
736
HHRE
St
e

B R
(RED
A
(FEAET)
REEH
RN

MRE XK

o
Z=HAL

GBRA D
3

WEFE A

FIRYE
THE

F

=i&H

HEE W

I
S
LA,
ik B
HEPH I

TR
EpLL})
EEDS
AL
sy

WEBMEME R
FHARERE B =
A ERE W

NiO B 7 0 22 B R G5 VR REATRE I .o g, KRR, X7, &
RIS SR A/ E S MBI IRITHE Ry, £EX (283)

(279)

==
=N
==
=N

o E R AR Y2

R E L TR 2

P EEEES
PEGASREYS
LR R

AR EHAR) g
Ju R HE X R % 30 5
LR R = W
B4 i%: 100083
FLiE/f% E: (010) 62333904
E-mail: pmt@ustb.edu.cn
AR EHAR) g
(306) | ED R JERIRMEEIRIAG PR A
iT 18 & AESHR)E
EBRR%IT ERAIKRITR
ESREIT HEERERR SRR
HRRAA (bR 399 (546D

E
S

FHL AR S I A 50 55 A V2 ) % v UL 45 4 oK o =l R o s 1 485 g R0 A i
....................................................................... 2 OB, M, skmbek, % -
o AR BV PR ) T 2 AR A B = 4 5 25 T g i 1 A A #o 4t
.............................................................................................. H/NF, KSR (298)

(288)

HooAR
I8 AL S IR R AT FEBUIR SRR ... XRT, EFHE, XU, 5

HEA )3 B 1 2 A A AR F Tk

....................................................................... sOGE, X, B &, % (312)

E NIRRT 82-642
E AN EATARS  BMS84T

| RAT A
WA 27 Hik  Efr: 20.00 JG

SRR B 20170030 5



CONTENTS

Study on friction and wear properties of stainless steel and the metal-impregnated
carbon materials used as collector shoe in subway
............................................... DING Tao, WEI Shao-peng, YANG Yi, et al (243)

Effect of Cr coating on microstructure and properties of graphite flake/Cu composites
.................................................... ZHANG Ren, WANG Xu-lei, HE Xin-bo (248)

Effects of additive Nb and sintering temperature on the properties of ZrN powder
materials
....................................................................................... WU Zheng-qiang (255)

Analysis on sintering driving force of unequal-sized particles in generalized
thermoelastic diffusion
....................................... ZHANG Long, ZHANG Xiao-min, ZHENG Heng-wei (259)

Study on oxide inclusions of nickel-based P/M superalloy FHG96 by computed
tomography technology
............................................. WANG Xiao-feng, YANG Jie, ZOU Jin-wen, et al (264)

Effects of BN and MoS, on friction and wear properties of nickel-based materials
...................................... CHEN Bai-ming, ZHANG Jun-xi, GUO Xiao-ru, et al (273)

Influence of NiO doping on the sintered properties of magnesite
................................... YANG Hai-yan, ZHANG Wang-nian, DENG Ning, et al (279)

Finite element simulation of tungsten-coated diamond/copper composites
............................................................... LIANG Yuan-long, JIANG Guo-sheng (283)

Optimum structure design of free-fall nozzle in preparation process of superalloy
powders by electrode induction gas atomization technology
.................................................. XIA Min, WANG Peng, ZHANG Xiao-hu, et al (288)

Optimization of powder net-shape compacting technology and structural design of 3D
complex parts by numerical simulation
.............................................................. SHEN Xiao-ping, HUANG Yong-qgiang (298)

Research status and progress of titanium foams prepared by space holder technique
....................................... LIU Yong-ning, WANG Zhi-xiang, LIU Jin-ping, et al (306)

Research progress on preparation of biological implant materials by additive
manufacturing

............................................ ZHANG Guang-xi, LIU Shi-feng, YANG Xin, et al (312)

Honor Chief Editor

HUANG Bai-yun
Chief Editor
QU Xuan-hui

Associate Chief Editor

JIA Cheng-chang
Y1 Jian-hong

YIN Hong-yu

Editorial Committee

CAI Yi-xiang
CAO Yong-jia
FANG Zhi-gang
GAO Jia-cheng
HU Lian-xi

JIA Cheng-chang
KANG Zhi-jun

LI Jing-feng

LI Yuan-yuan

LIU Qing

MA Qian

QIN Ming-li
SHEN Cheng-xiu
TANG Hui-ping
WANG Er-de
WANG Li-min
WU Yun-xin
XIAO Zhi-yu
XIONG Xiang
YANG Jian-gao
Y1 Jian-hong

YU Yang

ZHANG Guo-qing
ZHANG Zhong-jian
ZHAO Mu-yue
ZHONG Shou-liang

CAO Yang
CHENG Ji-gui

FU Zheng-yi

GUO Shi-bai
HUANG Kun-xiang
JIN Cheng-hai
KUANG Chun-jiang
LI Shu-jie

LIN Cheng-guang
LIU Xue-quan

QI Jia-zhong

QU Xuan-hui

SUN Yuan-jun
WANG Chong-lin
WANG Jin-shu
WANG Tie-jun
XIAO Ping-an

XIE Ming

XU Jun

YI Dan-qing

YIN Hong-yu
ZENG Ke-li
ZHANG Zhi-yong
ZHAO Jiu-zhou
ZHENG Zhou-shun
ZHOU Wu-ping

Director of Editorial Office

WEN Ying
Executive Editor
WEN Ying

Art Editor

FAN Tao

POWDER METALLURGY TECHNOLOGY

(Bimonthly)

Vol. 37, No. 4 (Total No. 186), August 2019
Editor and Publisher: The Editorial Office of POWDER METALLURGY TECHNOLOGY
Address: No. 30, Xueyuan Road, Haidian District, Beijing 10083, China

E-mail: pmt@ustb.edu.cn http://journals.ustb.edu.cn
Distributer: China International Book Trading Corporation
(CUOJISHUBIAN) P.O. Box 399 Beijing, China

Registered Code: BM847




